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(54) INSTRUMENT FOR MEASURING FLOOR REACTION FORCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously measure a load, the 
center of gravity and a distribution with high precision by disposing a 
distribution shape measuring sheet by means of superimposition on the 
upper surfaces of force plates and outputting analytic data based on 
reaction force data measured by means of a reaction force measuring 
means and distribution shape data measured by means of the 
distribution shape measuring sheet. 

SOLUTION: When a testee body walks on a walking road where a pair of 
left and right force plates 10 are aligned, the floor reaction force in each 
sole (gravity component) is measured by a road cell 13 in each platform 
1 1 and, at the same time, the distribution shape of the sole is measured 
by the distribution shape measuring sheets 1 5 which are disposed on the 
upper surfaces of the force plates 10 by superimposition. Then a 
computer system 40 obtains the reaction force center (oscillation 
center) and footprints (walking pattern) are obtained based on floor 
reaction force data and distribution shape data, outputs an image to a 
display device 45, prints it by a printing device 46 and outputs it. Thus, 
the oscillation center is measured with high precision, the distribution 
shape is measured and dynamic analytic data at the time of waking is 
obtained with high precision. 
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- h 2 o£<£ffl-r£/c£>. pjfiettfcsn. mmzmi* 
-r. &ig<Dmmx<D®m-mmmz.z a 
[0039] <m3<D9m<D&mm>®7 i**mw&& 
mo tern 3 (ommmmm t ox<Dm.m3izYm3im.$:m 
•r&vimx-. m$>. 3 0B7*-x7 , u-h > 311*7* 

5?h7 * -A. 3 3 WJK^ftSiJ*© (P- H-fe^) . 
3 5 teftlHBVi$mis- Y X1bZ>. C©jlte©0^tC 

tcffll^^ h 1 OitaMfe^^^-X^'U 

- h 3 0*mi.>X^Z. C©7*-^7U-h30IJ 1 
mSBtRO-?? v h7*-A3 1 <t. C©77-;h7t 

-A3 i©Eg-5©Fagf5i5^©TWJ«c-en-e t nieg s n/c 

H-3©n- K-fe;U3 3, 3 3. 3 3. 33i. 7 7 7l- 
7* -A 3 l©±ffl3 2©ife®(cm*arte«3f ; tW6n/c 

jS^a^fljtt?tj^- h 3 5 tiphtth. 

[0 040] &fe. D- KH2JU3 3{J. W^Lfca- F 

•fejn 3 <ti5j^©^©fe©-c*s<. -e-ur. 7*-x 

7'U-h3 0«. m-o<DO- K-feJl-3 3. 33. 3 3. 
3 3 *> 6 ©i§rItt#$R{C J: "0 . 7'^ Y 7 * - A 3 1 _Bt 
^#*SitS:«^-C3g^fc(^©S^4J'i:> (SM3tf<(» * 

tf-$h>- h 3 5 4>. B?r^L/fclE^^lti9J->- h 1 5 . 

2 5 £l§J;fi©tgj&© *>©•?* -5. 

[0 04 1 ] i8(J17©7*-X7'U- h 3 0*M 
afe-<r}f5fi5tL.fc^f8S©— 0«?:7n-ri4ffia-C. 0^©<fc 
•5CC. M©7*-^7"U-|-3 0, 30. 30. - 
ZV&tzVW&mZVXDT-? v ^7*'A3 1. 3 1 

[OO42109B08 ©*tf !S«C J: ^J^S^ttaiJ^g 

(dt'vlv t>m^mx. m^n<Dj:7ic. m^^tc7*- 

^7"U-h30, 3 0. 3 0, •K:*5(,sr. €©77'? 
h7*-A31. 3 1. 3 1. • • CO- F-irn>3 3. 3 
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3, 3 3. 3 3. •••) tftfffiV&mi'- h 3 5 . 3 
5. 35. AHiA-/>^-7i-X4 1^fC 

[0 04 3] asic^u/ci-^K:. Jglfc©:? 

-h30. 30. 30. •••£-?U&t&^C*MTSgK:fc<,> 
r. W&MWl&Vi'lrZtt. ffiKD7'<7 > h7*-A3 1 
(Ctet,>T. HIICDP- F-fe^U3 3. 3 3. 3 3. 3 3(C 
J:9£JK©JEfcJ5:*J (S;>3J&») ^H-fiflSnSil^^c. 

fts. -et-c. 3>f^.-^^xf-A40«:*jc^r, it 10 

JIi£g4 2©7 ; --*ft?tfTic,t*)5;b4><i> (S&Jg4>-l» i 
£8* (*Hf^'£->) #*at>6ftS,, ft/cS 

[0 0 4 4 ] JiLt©iiO. 7*-X7"U- h 3 0CC<fc 

— a 3 i ±m<o^B^mm->~ v 3 5 tc «t 9 , 20 

(77) it* (ftS) i»« <0tt) ©£T£PIB#«:f# 

o^fffltsfc*, pj*tt«c«ft. »9r*atf-r. 

[0 04 5] IMffif-* UWjW] 01 0«H9©«JS: 

£. ^©i-MC. i-e©^* 
<&<ttJft4><b) ©*U»*. *^ilg4 stOfflfcRtf/i 
/c«en^Sia4 6 ec «fc 0 ^ > h tr ta^j-r -s c <t3&i-c 

m&VtcmmttmlstcmmX'lbZ. H^©J:-5fc. 

i b /c;6J£©#tl!i^0iESt©^ ^ V + <b . « 
J££^£U/c££©#ifi^i£ilf©/<7y*£. 31^ 
g§4 5 CCH»R0 £ /$/cWEn^^S4 6 (C <fc D ^'J > 

vvxmtthzt&x-zz. 40 

[0 04 6] <m4©j|5g©^^>01 2«^W* 

K-rmm-c. m*. 5 0 kwr .51.5 

2.53 ttStSSP. 5 5 teftmBtmfflis- hX$>2>. 

comfcommm-ciz, m^Lttimimmm^- \- 3 

5 ZmtcK^BSmBWDV? v F7*-A3 1 *«*?t 

^©— fc^/tV"^ • J .h7t-A31, 3 1 ±SC 
t^^-C*5Pg©5 0*t*-tt-Ct»S. P§©5 0«. 12 *n 
0dr-«H@©K«gP5 1 . 5 2. 5 3§:Wr.S4>©-C. 50 
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^■©S©SSC5 1, 5 2. 5 3©±®©£®4C > ftlUB 
mtmts- h 5 5 fc^ft^ftrnftrHiOttW/tk©^ 
S 0 C©JE*$MWHHi'- h 5 5 fcmrau/cBE^^it 
Mf- V 1 5. 2 5. 3 5 <h|5]*$©tiJ&©&©-C&So 
[0047] C©i ^ tt^MBBtttKMi'- h *J$fc«tt» 
B&igffMK©— flft^fc 7*-^7'U-h3 0, 30i. 
-?-©.Bci!m/c. &©«SP5 1 . 5 2. 5 3 ICftlSBVi 
tHHi"-h5 5. 5 5. bSZ9}i<0ttMcf%m5O£. 

SJ^jg^fti'JSa&cJcft^ pg©5 0©±9T f 3©l£© 
ttWBW^-^iSffigCt^ftS,, BP*i. Mffi (20 
£S<1> (fikB) £^ ©^T^|5lB#{Cf#€»Ci 

[0048] <^5 ©HSS©f5.^>H 1 3 

saffi u/c® 5 ©*te©ff$.®^£ b xomixtiimmmz 

aofcMitttt-ii^- h 3 5 *f#/c^UBSt§^t*:©-7- 
7? l-7*-A3 \ ^mutcy * V 3 

!»h7*-A31, 31 ±{C*l«#-Cab5«i4S6 0 ^ 

©-c. -e-©<^4ffi©^iSK^fljff5t^ita'j->- h 6 5*m 

fe-CfeO #Wfcfe©t?*5. C©E*j#fljiHWf - h 6 
5 *>m)^bfc)I?3^ftI'I->- h 1 5. 2 5. 3 5. 5 

5 £|^1i©^©^©-C*S„ 

[0049] C©± 5ft»*»tRIKHi'- I- ^Nf/c^O 
f^5£ff5^©Zl<iafe^<fc7 * -X 7' U- h 3 0 . 30i. 
^©-BciS-tffc. ^J^KHiW^- h 6 5 ^rBiO ffWfc 
Mi4«6 0£. MaiL.ifc3>f^-^>'Xf-A4 0<t© 

©± 0 T *) ©^©ttftWWf 1 - ^ A5igff S(cf#6 ft £ . 
BP*. ^* (73) <ta* <{ig) (J^K) ©^r 

[0050] <me <Dmm<DBmm>M 1 4 
2ifflUfc^6©Slife©jfJ^<t br©)*s^i+i'Jils ; & 
^-r*4^Hr-. M<P, 1 0\tv *~^V\s~Y. 7 1« 
7*^ - A. 7 5 «^f^^«iJV- 

•T«=a©lS«R»5 1 . 5 2. 5 3©S±MCC, BS*g^ 
«©7'5 y F7*-A7 1 ©±S£ffi{c#*ttMK!«Ji' 

- h 7 5 *»ft-Cte0m/cS*i!ifSltCC«^-5 (£tc 
{tJ^JSTJftiO-C©) 7*-X7 - U-h7 04-en^tl 

tg-t±r@suri,^ 0 E^7iJftSi]~>- h 7 5 1 

BUftO/cK^^W-S'lv'- H5, 25. 35. 55, 

6 5 tmm<Dffif&<Dt<DX'ih2>. 

[0 05 1 ] COi^^gSOi. ^©&«SB5 1. 
5 2.5 3 {C^ft-eft*g1±/c. BgtgftM#©7*7 

— A 7 1 IM^^B^mmiy- V 7 5 *WT-5Hffl© 
7t-X7l/-h7 0, 7 0, 7 Oi. MaiL/fcn>f 
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MCcioTfc. pg©5 0©±DT*J©[£©i!jlftf$#r7 ; -- 
£#i«ffigK:f<l6tt£ 0 BP%. ?5S (2>) tli> ({4 
g) (Btt) ©£r. S6tc(i. *MJ?E&fc£tr 

[0 05 2] <^7 ©HJg©ffJSiWI>S 1 5 lZ*mW£ 

jn?UW.m-e, acf. 80«7t-X7'U- K 8 1» 
^7 y h 7 *-A. 8 bit^BtKMfm^- bXtbZ. 
CCD^JS©^SS^|7?«, tgsSSr£>£ffiit41£6 0©MI4 10 
B±CC. BSJ-g^t*©^ h7*-A8 1 <D±m±WtC 

fmwmmi'- Y 8 5£fifcr«;DttW*:it4>SMgt1- 

SO^fl^rH^Lri,^. KJjfttt^mi/ 
- h 8 5 fcfrab/cE^^WJ^- H5, 2 5. 3 
5, 5 5. 6 5. 1 b £mU<DffimDi>W$>Z>. 
[005 3] CCD J: 5&ffl£4«6 Oi, -e©ffil4®fc:& 
-i-Clg-ttfc. BS^«©7"7^ h7t-A8 1±M&C# 
*B&#H-*f - h 8 5 *m?Z>r.m<D-7 *~X7\s~b 
80. 8 0 <fc. |?aiL//c3>f3.-^VX7 : -A4 0 £© 20 

ffl^fct^c j: ^^jg77ttaisi:4Ccfc -> -c & . raw 6 
o ©io t o ©^©ttwpfff 1 - ^ ^iw»acce§p,n 

So BP<5. (#) £M4> (tig) (j&vv © 

[0 054] <ffi©HSS©ff^{?!I>W±©^©ff^W 
"Ct*. M«l^-M 5, 2 4. 3 5. 5 5. 6 
5 . 7 5. 85 ZmWcfiK MSKtfitmu- b 

.®ffijsmtt3*A^6^-s€>©r. ffusnrBEaisns 

n^xt^fc^^rfco. --p©^®i©x h^-r^s 40 
@©S3g.^jcte w sstafii^m^s $ tir ? n s 

J; ^ (eft-? 

[0 055] C©<1: 5 %^EE73t«'J~>- h 1 5 . 2 
4. 35. 55, 65. 75. 8 5 SriSiCWT * 

ti/cJK^7 r -^so--e©^)i^f : -$tc»^< mum 
(omttT-ittmhtiz. bp*>. mm (t>) (& 

g) (ffJtt) Rt>*^©#*HJ5t^©:£T£|5)B#ttf# 

[0 05 6] [^W^-^Hi^] 0 1 6WSUL©^J5 50 
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15(a), (b). (c). (d) CC^ft-etunL'ft: 

cfc^tc. ft^sos^t-e©*^^*. 

**>. ^SB#^DHi»B$«:fc^-c s #(*Mfig«r€-©* $mm 

-C»ffir#. SllM«tl<!:L/-C©<lfii*5f#6nS„ &*>\ 

4 6 (cj: t) t-.j > h urta^-rsc t i>VZ 
[0057] $/c. si7 imtvmfxJimim^c £ 

tc, ^SPSSCS^^^tf^ff^©^^-?-©*^ 
ft*. il7n^g4 5(Ciii®!<i:br|i]B$(C^-r-2.Ci*s 

^^©SSil^r-^ffirt. ni^egior©lifii^f 
EE^©^i^-©m^^b ; &En : ¥ : ^g4 6 icj; o ^ >; > 

[0 05 8] &*>\ Jii±©^)!ife©§^slfiI(C*iC^r{i. 

a#© f 1 - ^ 3feo-'fc tti^i iitcifi. itch, 
tCKS3n5fe©T(*>cC<, «^6©£^±^0^. 

- h ^c^-c^fa©^^©^- ^jsw^o'tcai^^ff 

[0 05 9 ] 

* h K:^€.Mil^©^Sj'3 ; &iSif»g«:S'J^-r 

-Z. BP^. i^f* <7J) ii-D i^-* (««> 

[0060]$fc. f»#^2feiB©fgB^c^£J«j£73tt 

- h{c^s^#©mjg^j?riSffiKK:aij^f ttf~c 
TkUWaftj)?- * icm~? < iSfifg©^*??^- * . BP 

iSf® (*) ifi^ (ffig) ttm mm awo 
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[0061] n^^nvmi^zmms^wsiw. 

fifflil©^2^«:tE-a-rfflc>e,tx5fcto. iff iSfc 

iClS G/dSStfTT 5 - £ S C £ #-C # £ i t » o 

[0062] «#»4fBtS©f&WC^£j*J5;fttt$I«§ 

gftSCcJto*.. «t»<o«iWtt^fctt»©flcRA*5W9tt 

[0 06 3] Ii*f 5fEi£©#£Bj^c<£&J*K;*jft 

5*%iR«BECcaB3e-r«c43WC*4CiK:fliA. Pi 
#tc *J I, >-Cft»J 3 nfcjg^j f 1 - # RVftmWr - * fC 

s^<^ffle©^«ff r -^. gn^. urn (t» tmc> 
(as) i^ffi mm <D±xzmmicm2>ct&-ci* 
a. 

[0 06 4] Sfc. !i^!6!a«g©^B^c^SJ*S^it 

u - 1- K*rr ss* =&ft8ij-f h mjiztm^mc & 

r. :7*-x?-u- h£i)mfct^&{cf££t£i8#©i* 
S**W*8ttCCjWSEr5Ct3WC*SC4«cftljl. Pi 

*IHW5/- hie «fc 9 *H6EE**:ltMT i> c t #r # . S£ 
ot, ffi^isfcfcor. pgs. mm. ftffls?©*^ 

s-^<»ffiffi<DigW7 s -^. bij*>. mm (t» tm& 

dig) £#fiJ WVO R&*<D&KEJj<0±X>S:mtlt 

[0065]3i/c. f»*f 7fei£©^WCtfiSf*K*tt 
iffiKBCc J: *i«> i»f 5 1 . 2S/dJ3 iBi&©fSWc <fc 

4 # x £ *> t X, > -> icM&tfim h n -5 c 
[0 06 6] $ fc. »3&9 8 IBi£©^Wc<££ffc&?Jlt 



(9) mm 2001-29329 

16 

ttttmt>ttim®.mtEit>&>c«D%Mt tarn?* 

C t (C <fc -> X . t£3SB#*>f fflfi 

■e t r s £ r s c £ # r a £ t > -» fcf J & e ft a . 

[0M©tS^«csftW] 

[0 2] m\<Dv vtmmst^xmf&^tc 

10 [ 0 3 ] 0 2 CD^ff SgK cfc -SmJS^ttS'J^gCD^D ^ 

[04 ] *$m*mm Ltcm2<Dmm<Dmmmt lxcd 
[05] mAoy *-z.-7v>-v*mmsi'<xjtmLtc 

[0 6 ] 0 5 (Dmi SSCC J: ^*)5^H-S'J«g©7'P 9 t> 

t»«0-c*s„ 

[0 7 ] *^*3ifflOfc»3©5em©ff^0i|£ LX(0 
20 [08] 07O7*-X^U- i-Z&mt^XJ&f&Ltc 

mm<D-M*^?mimx-$> & . 

[0 9 ] 0 8 ©*tTS§KJ:€>)*S*i+i«J«g©^p ^ ^ 
«Wt0-C*S. 

[010] 09©^Jg^tHS>J«S«:J:^Mf^^->cD 
WMfZntUtcmgkX&Z. 

[011] 09©^S*tt«>JSIg«:cfc^f^^->© 
WWf 1 - txDtiifjM t LXttKD&Z&i lite L/cffi 

30 [012] #»9i*afflU*fc3l4 ©Hte©ff$^<t L/T 
©J*S^ftl'J$l^ ; Sr^-ri4«0r&^„ 

[013] xmwzMm o tern 5 (ommommm tux 

[014] *%9§&»BL;fc9i6 <omm<ommmt ux 
<Dmfttm'immzfn-?$mmx$>& . 

[015] *^^jiffio/cm7©||tt©0^£Dr 

[0i6] ja±©j*s^w«'J^SK:<fc€,ii:tLt^-c©fi? 
mT-z<Dmt>wt ux£m<Dfti5Bvi±m>c<%Lit$:m 

40 Lfc^M(a). (b), (c). (d)-C*£. 

[017] t(±©5KS^iti!'j^gcc<fc€»a:ffl^-c©^ 
VTT-tKDmijMt Lxgm<Dftn>f£t><DW.i&£n&$L 

10 7*-X7'l/-h 
1 1 7'^ h7*-A 

1 3 S^lti"]^ (a— F-fe-iU) 

1 5 »*«5tttt«l^- h WftiEjjftmis- h ) 

2 0 

50 2 1 ^7 7 h7*-A 
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2 3 mMm&& ( =5t~h a - K -fe JV ) 

2 5 ^^ttftSiJix-h (#?fi)E>3t»>- h ) 

3 0 7t-^7'l/-h 
3 1 7*7 y h7*-A 

3 3 J5*W-ai]*S (a— K-fe;U) 

3 5 »flaWttWI^-h <*H&JE&iH*l2'- b ) 

4 2 ffBSL&siSH ( t 1 - * mm^-m ) 
4 5 a^isg <m**s) 

4 6 En^s (m**«) 

5 0 Pi© (*£&) 
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* 5 1 . 5 2, 5 3 ©SSP 

5 5 MSHttHMS/- h OHIfEEaiHHf- f- ) 

6 o mm 

6 5 ^U«tttH«i/-h <»*EE*lt«-V- h ) 
70 7*-x7U-h 

7 1 7'5 •;» h7*-A 

7 5 #^t£ftI'J->-- h (^Jl^JttiJJv— h ) 

8 0 

8 1 7*7 i» h?*-A 

10 8 5 ^ff^H-a«'>-h (^JI^tHNv'-h) 
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